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Numerical simulation of two-dimensional particle flow in broken rockfill materials

HAN Hong-xing, CHEN-Wei, QIU Zi-feng, FU Xu-dong
(School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Rockfill materials are easily broken under external force. Based on the single particle crushing mechanism, the

indestructible defect is simulated in particle of rockfill materials depending on the generated particles cluster units to overcome

rigid circular particle. A broken numerical model for particle of rockfill materials is established by adopting the linear contact

model. Indoor plane strain tests are simulated. The internal contact force, micro crack and a variety of energy changes in

rockfill materials are analyzed under the loading process. The breakage mechanism for particle of rockfill materials is

investigated. The results show that the numerical sample generated by particle clusters can more truly reflect the breakage of

particle of rockfill materials through the internal bond strength fracture. The breakage of particle of rockfill materials occurs

first in the large particle size and contact force larger particles, then gradually to direction of the maximum pressure, finally

shear fracture sliding plane is generated. The number of shear micro crack is greater than that of tensile micro crack throughout

the whole loading process, the particle breakage mainly is shear failure, and a lot of particle breakage is produced near the peak

point. The total input energy stores in particle cluster in the form of elastic strain energy under small deformation. The elastic

strain energy can be converted to other forms of energy dissipation in the form of storage release under large deformation. The

research results can provide reference for the study on the deformation of rockfill dams.
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Fig. 2 Model of numerical sample

(a) BIFEI0R

2 BUELERIIE

BB 45 B IR AIE 3 L RS AL B S = P ARG
2, FEZHOEA YRR E X5, AR
T 22 5 P LE SR () AR R v LR X8, TR A S ik
1.0 MPafil1.7 MPal# & T #E4T BUh R E AR RS o
R A, S TS E SR R B/ 5
Riin =0.075 m, HK¥A2 Ry =0.1 m, &3 5)75E4 1K
2574 BRI TT, AR RS N6 mX 12 me B2 54K
AELASADUI R A B 1 [ T R0RE AN FURL AR IR S 113 9%
B35 5 Marsal 5 R 5T X A RIS BE R HE .

U3 AN, ASCHUARBAUAF R IRL) - AR i 2k
S Marsal = oy i S AR AR LR A B, HLSRE
FHIAL, SO DO A VG B 400 S B Re 8 I it 2 i

AR UL R 1) 72 W 1 28R 1, TR LR S 40 2
fitth b AT HE A R URL A E AL A BN, 4S5
MEIFR.

107

1-T1.7 e,
2-S1.7 -7 )
gl 3-TLO 1
. 4S1.0 ) A
E . f.
= 4L
&
2+
- L L L 1 |
0 4 8 12 16 20

Bl B AR /%
3 WEARKRSENRNEERITEL

Fig. 3 Comparison between numerical test and lab test results
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Table 1 Collection of mesoscopic parameters
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Fig. 5 Relationship between AE counts and axial strain
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Fig. 7 Relationship among deviator stress volume strain and axial

strain

HiE 7, 8 AIAL, SR FBL (04 Bo, Bk
I REFERE S PRI I, BEBEFEREAR /DN, AR
FEBEN 0, WRPHARLEIETSE, 3225 K/ NIURAR T
el AHEHON, SHIEALEE, ORI s, Uik
AR/, EIRE R A\ RE AR B AR RE (108 A A
TR 7% P SORORE R e fk, SRORE VAT AR R, i
FEHEARHRURL DUR ARSI 28 2 B BE (4B BO),
SHELPEAR Y REA S A\ BEDREIE N, — 3 ZEEIEHTAR K,

TR EE AR RE AV AR REZE P8 N, ARt 2 B
B4, MR RIER TR A A 2 Ak, AR
RLRAERRE, R4 R HEA R PR B D BB 2R
3 BrBe (BC B, BT REZIS IR o KA,
RLEEBEAERE MBI FERE DRI I, i PH AR S BT 48 s
2K, 32 B HEAT R URLRB I 1P K/ N RIE 78
FLBR RN, BEE ORI
FRRE R A BR . TRTHEM R SBUARIZIK,  [FNR
SR URLAARAE th 8 0 P9 AR AORL LR T AR, (8 ROk BT
REPRERIE I, MR REHE AR 3 B A AR, K&
FURL R AR 58 4 Y B (CD B, B AR TE BRI
PN, BN RE RUREEE J5 R E ATRURE BB A fE RO
L)) [TP N C A S N T A [T 6 SR TR N T
fEAE I BRPE A T REAL TREEN BL, - B HEAT R A
PRIVAREEEAT, BATE R LB VIR, i ReHE
ARMI VBB AR I N, AR R ILTAIK . BhAefE
BA B RE T, TR RERE B R UM RE
E BB AR O R AL T HER S

8 1|2 1|6 2(I)
Bl BEAE/%
El8 seBSHEmENLR

Fig. 8 Relationship between energy and axial strain
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